ubiquitin E3 ligase, as a key regulator of ventral neural patterning through modulation of the Glis. RNF220 is specifically expressed in the ventral neural tube and knockout of RNF220 leads to ventral expansion of the medial V1 cells, dorsal expansion of the ventral V3 cells and loss of the V2 cells, suggesting increased activities of both the repressor and activator forms of the Glis. We showed that RNF220 interacts with all Glis, induces their K63-linked ubiquitination and increases their distribution in the insoluble cytoskeleton fraction. K63-linked ubiquitination of Glis promotes their interaction with HDAC6, an ubiquitin-binding and microtubuleassociated deacetylase, which are then recruited to microtubules. In this way, a large fraction of Glis are sequestered from further procession or function, which greatly affects the shape of the Gli gradient. Our work revealed a novel mechanism for the shaping of gradient mediated by specific ubiquitination and sequestration. During embryonic development, immune surveillance, and disease states such as metastatic cancer, specific cells must acquire the ability to invade or breach the barriers imposed by the basement membrane. Due to a lack of in vivo models that allow for examination of invasion at single cell, subcellular resolution, our ability to characterize the genetic and cellular mechanisms that mediate invasive behavior has been challenging. We are using a simple model, C. elegans anchor cell (AC) invasion into the vulval epithelium, to understand how cells acquire the ability to invade. Recently, we demonstrated that the postmitotic AC must be in the G1/G0 cell cycle state in order to acquire an invasive phenotype, mediated by a single conserved transcription factor, the nuclear hormone receptor, nhr-67/tlx. Loss of nhr-67/tlx results in mitotic ACs that fail to invade. Proliferative ACs lose the ability to generate invadopodia, the dynamic F-actin-rich punctate structures associated with basement membrane breach. Mitotic ACs also down-regulate matrix metalloproteinases (MMPs) and F-actin regulators, hallmarks of a differentiated invasive cell. Together, our data suggests a model where nhr-67 maintains the AC in a cell cyclearrested state, allowing chromatin modifiers such as the conserved histone deacetylase, HDA-1, to promote pro-invasive gene expression and invadopodia formation. Subsequently, we have performed a tissue-specific RNAi screen for additional chromatin modifiers that mediate invasion, identifying the highly conserved SWI/SNF complex as a novel regulator of invasive activity during C. elegans uterinevulval development. Examination of a newly created cell cycle indicator demonstrates that loss of the SWI/SNF complex or depletion of HDA-1 results in cell cycle dysregulation. Our new model suggests an interplay between the transcriptional networks and chromatin modifiers, functioning together to mediate cell cycle arrest and maintain the differentiated pro-invasive state. Gene Expression and epigenetic changes during differentiation provide insights into mechanisms underlying cell fate decisions during development. Human embryonic stem cells (hESCs) were differentiated into cardiac progenitor cells, endocardial endothelium, and hemogenic endothelium. Each population was analyzed for actively transcribed (H3K4me3) and repressed (H3K27me3) chromatin as well as transcriptional profiling by RNA-seq. An unbiased algorithm was designed to hierarchically rank genes modulated at the level of chromatin to identify novel regulators involved in the diversification of these closely related mesodermal lineages.
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HOPX, a non-DNA binding homeodomain protein, was identified as a novel candidate regulator of hemogenic endothelial cells (HECs). HOPX reporter hESCs engineered by CRISPR/Cas9 showed dynamic activation of HOPX in the specification of hemogenic endothelium. Confirming in vitro expression data, analysis of 1,205 KDR+ cells isolated from E6.5-7.75 (epiblast to head fold stage) during mouse development in vivo showed that HOPX is not expressed in uncommitted mesoderm but markedly activated in endothelium, blood progenitors, and primitive erythrocytes.
We generated HOPX knockout hESCs to assess the functional role of HOPX in endothelial lineage specification. High purity endothelial cells with lumen forming functionality were generated efficiently without HOPX expression. However, analysis of blood formation in HOPX KO cells showed reduced primitive hematopoiesis based on production of CD43+/CD235a+ cells and CFU analysis with no effect of HOPX KO on definitive hematopoiesis.
Wnt signaling, a key pathway that represses primitive hematopoiesis, was increased in HOPX KO hemogenic endothelial cells implicating HOPX as a negative regulator of Wnt signaling. Addition of an exogenous Wnt inhibitor XAV-939 during differentiation partially rescued primitive hematopoiesis in HOPX KO cells. Taken together, we show that HOPX is a novel regulator of hematoendothelial fate specification in vitro and in vivo that functionally regulates Wnt signaling required for primitive hematopoiesis. Gja1 (gap junction protein alpha 1) gene also known as cx43 (connexin 43kDa), is located at human chromosome 6q22.31, and was originally identified in the rat heart. Connexin proteins are transmembrane protein subunits of gap junction. Twelve connexins make a gap junction connexon complex to functions as a transport channel of low molecular compound, nutrients, and ions across the lateral plasma membrane for regulating proliferation, differentiation, and cell death. Gja1 protein is the most common and major connexin among other connexin families and it is expressed in many tissues such as, the eyes, ears, brains, and especially heart. The most wellknown function of Gja1 protein is to maintain synchronization of the cardiac muscle contraction in the heart. In the cytoplasm, C-terminal domain of Gja1 protein regulates the cytoskeletal network, including actin and tubulin, for cell extension, migration, and polarity. But mechanisms and roles of Gja1 protein in the formation and function Abstracts S101
